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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrocardiogram monitoring device characterized by extending and preparing a 
center electrode, at least three circumference electrodes arranged at equal intervals on the 
periphery of one flat surface centering on this center electrode, and the reference electrode 
arranged on the outside of this circumference electrode at said electrocardiogram detector in 
the same direction which intersects perpendicularly to said one flat surface in the 
electrocardiogram monitoring device which observes the electrocardiogram which the 
electrocardiogram detector detected. 

[Claim 2] The electrocardiogram monitoring device according to claim 1 characterized by 
replacing with at least three circumference electrodes in said electrocardiogram detector, and 
using the circumference electrode of the one shape of a ring arranged on the periphery of an 
equal distance from a center electrode. 

[Claim 3] The electrocardiogram monitoring device according to claim 1 characterized by 
outputting the electrocardiogram data signal which the reference electrode was connected to 
the earth terminal and carried out the differential amplifier to ** when the center electrode in 
said electrocardiogram detector was connected to the plus input terminal of the differential 
amplifier and the circumference electrode was connected with the minus input terminal. 
[Claim 4] The electrocardiogram monitoring device according to claim 1 characterized by 
outputting the electrocardiogram data signal which the reference electrode was connected to 
the earth terminal and carried out the differential amplifier to ** when the center electrode in 
said electrocardiogram detector was connected to the plus input terminal of the differential 
amplifier and the series connection of amplifier and the attenuator was carried out between the 
minus input terminal and the circumference electrode. 

[Claim 5] The electrocardiogram monitoring device according to claim 3 or 4 characterized by 
forming a multiple channel with the combination of an output terminal in differential ****** of 
the center electrode and circumference electrode in said electrocardiogram detector. 
[Claim 6] The electrocardiogram monitoring device according to claim 3 or 4 characterized by 
correlating with the center electrode of said electrocardiogram detector, and a circumference 
inter-electrode distance, and determining amplification degree, and changing by the electrode 
and the pair. 

[Claim 7] The electrocardiogram monitoring device according to claim 1 characterized by having 
an elastic member for the center electrode in said electrocardiogram detector, a circumference 
electrode, and a reference electrode holding an equal distance and equal regular intervals from 
a center electrode according to an individual, respectively, and carrying out elastic displacement 
in the extension direction. 

[Claim 8] The electrocardiogram monitoring device according to claim 1 characterized by having 
the acute-angle section for making contact on the skin easy in the center electrode in said 
electrocardiogram detector, a circumference electrode, and a reference electrode. 
[Claim 9] The electrocardiogram monitoring device according to claim 1 characterized by 
preparing the wireless transmitting section which carries out wireless transmission of the 
electrocardiogram data in said electrocardiogram detector. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrocardiogram monitoring device which 
applies the electroencephalogram measurement technique, and draws and observes an 
electrocardiogram with the electrocardiogram detector miniaturized like a stethoscope, and 
performs a wave diagnosis and an arrhythmia diagnosis. 
[0002] 

[Description of the Prior Art] Conventionally, the electrocardiogram serves as the information 
source important for a diagnosis of cardiopathy especially an ischemic disease, arrhythmia, etc., 
and its therapy like a chest radiograph for clinical medicine. Such an electrocardiograph has a 
common standard 12 induction electrocardiograph. This standard 12 induction 
electrocardiograph equips six parts of a right-and-left hand, a right-and-left guide peg, and a 
thorax with an electrode, derives an electrocardiogram, and is observing the condition of the 
heart in the detail locally from X, Y, and Z shaft orientation to observation and **. In this 
observation, potential change which broke out by either of the hearts appears as a wave which 
changes with differences of the measuring point of a body surface. 

[0003] Thus, although diagnosed in the electrocardiographic complex paying attention to waves, 
such as ischemic heart disease by change of the myocardial infarction by the deformation 
appearance of the cardiac hypertrophy relation judged by the electrocardiogram wave amplitude, 
the conduction disturbance mainly judged by time extension of the electrocardiographic 
complex, and a part of electrocardiographic complex (Q wave), or the potential level of a part of 
electrocardiographic complex (ST segment), the arrhythmia diagnosis which pays its attention to 
the tune of a rhythm (pulse) is performed to others with an electrocardiogram. 
[0004] It is not necessary to use all the parts (induction) that observe an electrocardiogram in 
this rhythm diagnosis, that is, the tune of the whole rhythm becomes important rather than the 
detailed decision of a wave, such as seeing and becoming bored, to which a rhythm is early, is 
late and breaks off that what is necessary is just to carry out using one of the induction 
equivalent to X, Y, and the Z-axis. This reads it as what kind of configuration a wave shows [ a 
wave diagnosis of ischemic heart disease etc. ] by which part (induction), or whether slight 
changing wave shape occurs, because it differs greatly. 

[0005] Moreover, there are some classes of electrocardiographs and it is used, choosing the 
thing suitable for the situation as them. Inspection with an electrocardiograph and observation 
have the urgent management expected to be possible in all locations when not only the inside of 
the limited time amount in a hospital but required since cardiopathy has acute fear which 
happens suddenly, and the verification-management to which it is supposed that he wants to 
know a detailed disease condition when it has become clear that a certain abnormalities are 
already in the heart by a subjective sign etc. In the hospital, the standard 1 2 induction 
electrocardiograph is usually used abundantly. Moreover, when it measures in a detail more, in 
case a body surface electrogram meter is used and it is used simple, pocket mold electrocardio 
equipment etc. is used. 

[0006] This body surface electrogram meter equips with the electrode near 100 body (thorax) 
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front faces at equal intervals, detects each electrode potential, and performs an image (graphic 
form) display. Moreover, in order that pocket mold electrocardio equipment may enable 
electrocardiogram observation simple in all locations, it makes plus, minus, and a reference 
electrode a thorax at a triangle, is contacted for a body surface as one electrode plate, and is 
drawing the electrocardiogram. 

[0007] In this case, although it is important that a body surface is exactly equipped with an 
electrode in inspection of an actual electrocardiogram, it is not easy for the electrocardiogram 
mainly stabilized under the effect of the horny layer on the front face of the skin to derive. For 
example, when conductivity gets worse in a horny layer, an impedance becomes more than 
number 100kohm, and the stable electrocardiogram derivation becomes difficult. For this reason, 
conductive jellies are applied to a skin front face before electrode wearing, or the physiological 
saline is infiltrated into the skin. Moreover, processing which exfoliates the horny layer on the 
front face of the skin in sand paper may be performed, and an electrocardiogram may be 
inspected. This processing requires time and effort and has been the failure of a quick and 
simple inspection. Therefore, the simplicity demanded will reduce the number of the electrodes, 
and can solve it only by planning small. 

[0008] On the other hand, in order to obtain detailed electrocardiogram data, the body surface 
was equipped with about 100 electrodes, the body surface potential is measured, but since it is 
surrounded by the good conductor from the heart of an electrocardiogram generation source up 
to the body surface, electric diffusion will arise, and even if, as for potential measurement in a 
body surface, it makes [ many ] the number of electrodes, detection power does not improve in 
proportion to the number. 

[0009] For this reason, the improvement which aims at improvement in detection power is 
made, these improvements — the so-called source daily bay SHON in the 
electroencephalogram field — it is the same idea as fundamentally as law. In addition, in the 
present condition, these approaches must equip with many electrodes, and since inspection 
data to the extent that the difficulty of this inspection is balanced are not obtained, they have 
not fully spread. 
[0010] 

[Problem(s) to be Solved by the Invention] When it is in the above-mentioned conventional 
example, and contacting the electrode plate which formed plus, minus, and a reference 
electrode in the thorax at the triangle for a body surface, drawing an electrocardiogram signal 
and observing the electrocardiogram signal with pocket mold electrocardio equipment, the 
differential amplifier has amplified and detected the considerable potential projected on the field 
side which is parallel to a thorax from a heart vector. For this reason, if electrocardiographic- 
wave meter type changes and inter^electrode becomes narrow further with the sense of the 
electrode shown by the sense of an electrode plate, i.e., plus, and minus, signal level will become 
small, a signal / noise (S/N) ratio deteriorates and wave-like recognition becomes difficult. 
[0011] Pocket mold electrocardio equipment is unsuitable for a wave diagnosis like ischemic 
heart disease, and this shows that it can be used only for observation of arrhythmia. Moreover, 
the miniaturization of a triangular electrode plate is also limited. That is, there is the 
troublesomeness to which a cellular phone cannot be miniaturized so that easily, but it must set 
the electrode plate sense uniformly like a stethoscope, and there is a fault which cannot detect 
an electrocardiogram correctly and certainly. 

[0012] Therefore, to the demand referred to as wanting to use it at all the times, to when and 
where it occurs suddenly and the disease which does not become clear like myocardial 
infarction or an ischemic disease, a wave diagnosis is difficult for conventional pocket mold 
electrocardio equipment, and it has immediately the suitable serious fault that it cannot respond 
in all locations. 

[0013] If the technical problem in such a Prior art is solved, the known electroencephalogram 
measurement technique is applied and the cellular phone miniaturizes electrocardiogram 
measurement like an easy stethoscope, electrode wearing will become simple, and this invention 
can derive an electrocardiogram signal to ** correctly and certainly, and will provide it with the 
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electrocardiogram monitoring device with which a desired wave diagnosis and a desired 

arrhythmia diagnosis are attained. 

[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned technical problem, 
invention according to claim 1 extends and prepares a center electrode, at least three 
circumference electrodes arranged at equal intervals on the periphery of one flat surface 
centering on this center electrode, and the reference electrode arranged on the outside of this 
circumference electrode at an electrocardiogram detector in the same direction which 
intersects perpendicularly to one flat surface in the electrocardiogram monitoring device which 
observes the electrocardiogram which the electrocardiogram detector detected. 
[0015] An electrocardiogram monitoring device according to claim 2 is replaced with at least 
three circumference electrodes in an electrocardiogram detector, and the circumference 
electrode of the one shape of a ring arranged on the periphery of an equal distance from a 
center electrode is used. 

[0016] An electrocardiogram monitoring device according to claim 3 will output the 
electrocardiogram data signal which the reference electrode was connected to the earth 
terminal and carried out the differential amplifier to **, if the center electrode in an 
electrocardiogram detector is connected to the plus input terminal of the differential amplifier 
and a circumference electrode is connected with a minus input terminal. 
[0017] An electrocardiogram monitoring device according to claim 4 will output the 
electrocardiogram data signal which the reference electrode was connected to the earth 
terminal and carried out the differential amplifier to **, if the center electrode in an 
electrocardiogram detector is connected to the plus input terminal of the differential amplifier 
and the series connection of amplifier and the attenuator is carried out between a minus input 
terminal and a circumference electrode. 

[0018] An electrocardiogram monitoring device according to claim 5 forms a multiple channel 
with the combination of an output terminal in differential ****** of the center electrode and 
circumference electrode in an electrocardiogram detector. 

[0019] An electrocardiogram monitoring device according to claim 6 is correlated with the 
center electrode of an electrocardiogram detector, and a circumference inter-electrode 
distance, and determines amplification degree, and are modification and a thing made 
exchangeable in an electrode and a pair. 

[0020] It has an elastic member for an electrocardiogram monitoring device according to claim 7 
to carry out elastic displacement in the extension direction by the center electrode in an 
electrocardiogram detector, a circumference electrode, and a reference electrode holding an 
equal distance and equal regular intervals from a center electrode according to an individual, 
respectively. 

[0021] An electrocardiogram monitoring device according to claim 8 has the acute-angle 
section for making contact on the skin easy in the center electrode in an electrocardiogram 
detector, a circumference electrode, and a reference electrode. 
[0022] An electrocardiogram monitoring device according to claim 9 equips an 
electrocardiogram detector with the wireless transmitting section which carries out wireless 
transmission of the electrocardiogram data. 

[0023] Claims 1, 2, and 3 of this configuration and the electrocardiogram monitoring device of 
four publications prepared at least three circumference electrodes or the circumference 
electrode of the shape of one ring, and the reference electrode in the perimeter of the center 
electrode of an electrocardiogram detector in one by an equal distance and equal regular 
intervals, and have acquired the electrocardiogram data signal of the direction of a vertical from 
the potential of this electrode to the body surface through the differential amplifier. Therefore, 
if inter-electrode distance of an electrocardiogram detector can be shortened extremely, even 
if the sense of an electrocardiogram detector turns into which sense on a body surface at the 
time of measurement, a wave will not change and deform into **, the simple nature of use and a 
wave will be equalized, and a measurement error will be reduced. By this, while the cellular 
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phone can miniaturize an electrocardiogram detector like an easy stethoscope, electrode 
wearing becomes simple. Consequently, a wave similar to the V lead of induction to a criterion 
is derived correctly and certainly (detection), and a desired wave diagnosis and a desired 
arrhythmia diagnosis are attained. 

[0024] Furthermore, since [ a monitoring device / an electrode and a pair ] the 
electrocardiogram monitoring device of claims 5 and 6 is correlated with a center electrode and 
a circumference inter-electrode distance, and determines amplification degree and it 
modification and is exchangeable, according to the physiques, such as an adult, a child, and 
infants, an electrocardiogram signal is drawn correctly and certainly. 
[0025] Moreover, since a center electrode, a circumference electrode, and a reference 
electrode hold an equal distance of less than several 10mm, and less than several 10mm regular 
intervals and are carrying out elastic displacement in the extension direction from the center 
electrode according to the individual, for example, respectively, the electrocardiogram 
monitoring device of claims 7 and 8 reduces the burden to the subject, passes through the 
horny layer of the skin and can reduce skin resistance, Consequently, electrode wearing on the 
skin becomes simple and that electrocardiogram signal is drawn correctly and certainly. 
[0026] Moreover, since the electrocardiogram monitoring device of claim 9 equips the 
electrocardiogram detector with the wireless transmitting section which carries out wireless 
transmission of the electrocardiogram data, observation in the location distant like a telemeter 
method becomes easy, and its convenience of the measurement improves. 
[0027] 

[Embodiment of the Invention] Next, the gestalt of operation of the electrocardiogram 
monitoring device of this invention is explained to a detail with reference to a drawing. Drawing 
1 is drawing showing the configuration of the electrocardiogram detector in the operation 
gestalt of the electrocardiogram monitoring device of this invention. Drawing 1 (a) is a plan and 
drawing 1 (b) is the sectional view showing an internal configuration. Moreover, drawing 1 (c) is a 
bottom view. In drawing 1 (a), the attachment substrate 4 for arranging each electrode one-wise 
and correctly so that this electrocardiogram detector 1 may explain below at a detail, as the 
cable 3 is connected to the sheathing object 2 and a detail is shown in the sheathing object 2 at 
drawing 1 (b) is formed. 

[0028] It extends in the direction of an outside of the sheathing object 2 in each coil springs 
[ which are shown in this attachment substrate 4 at drawing 1 (b) and (c) / 5a, 5b, 5e, and 5f ] 
elasticity. And different electrode contact pin (center electrode) 6e which contacts the skin of a 
thorax with elasticity and is prepared in the core of the pars basilaris ossis occipitalis of the 
sheathing object 2, The indifferent electrode contact pins (circumference electrode) 6a, 6b, 6c, 
and 6d which divided an equal distance and an equal periphery at equal intervals from this 
different electrode contact pin 6e and which are arranged in each location, and reference 
electrode contact pin 6f arranged on the indifferent electrode contact pins [ 6a-6d ] outside are 
prepared. In addition, reference electrode contact pin 6f, you may constitute so that more than 
one may be arranged. Moreover, it is not necessary to use the attachment substrate 4. That is, 
as long as it is the configuration which can arrange different electrode contact pin 6e, 
indifferent electrode contact pina [ 6 ]~6d, and reference electrode contact pin 6f in one with 
elasticity, what kind of structure is sufficient. 

[0029] Drawing 2 is the block diagram showing the configuration of the electrocardiogram 
signal-processing section 21 to which the electrocardiogram detector 1 shown in drawing 1 is 
connected. In drawing 2 , this electrocardiogram signal-processing section 21 is the same 
electric configuration as a well-known electrocardiogram meter, and has the differential 
amplifier 10. In case this differential amplifier 10 is equipped in the electrocardiogram monitoring 
device shown in subsequent drawing 4 , it connects with different electrode contact pin 6e [ of 
the electrocardiogram detector 1 ], indifferent electrode contact pina [ 6 ]~6d, and reference 
electrode contact pin 6f through the connectors 16 and 20a prepared in the edge of the cable 3 
of the electrocardiogram detector 1, and it is performing the differential amplifier of that 
potential. 
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[0030] Furthermore, it has the time constant circuit 1 2 where a reset signal is inputted, the gain 
electronic switch 1 3 which performs the gain change by the gain change signal from the outside, 
the low pass filter (LPF) 14 from which high regions, such as a noise, are removed, and A/D 
converter 1 5 which changes an analog electrocardiogram signal into digital electrocardiogram 
data using the capacitor etc. 

[0031] Drawing 3 is the circuit diagram showing the connection configuration of the 
electrocardiogram detector 1 and the differential amplifier 10. Drawing 3 (a) is the circuit 
diagram showing the configuration which linked the electrocardiogram detector 1 and the 
differential amplifier 10 directly, and drawing 3 (b) is the circuit diagram showing the 
configuration which formed amplifier between the electrocardiogram detector 1 and the 
differential amplifier 10. 

[0032] In drawing 3 (a), the indifferent electrode contact pins 6a-6d by which this 
electrocardiogram detector 1 has been arranged on different electrode contact pin 6e of a core 
and the outskirts of this are connected to plus (+) of the differential amplifier 10, and a minus 
(minus) input terminal, respectively, and reference electrode contact pin 6f is connected to the 
earth terminal of the differential amplifier 10. 

[0033] In drawing 3 (b), operational amplifiers 8a, 8b, 8c, and 8d, and 1/4 attenuator (ATT) 8e 
carry out series connection of this electrocardiogram detector 1 between the indifferent 
electrode contact pins 6a~6d and the minus input terminal of the differential amplifier 10, and it 
is formed in it. Different electrode contact pin 6e of a core and reference electrode contact pin 
6f are connected to the plus input terminal of the differential amplifier 10, and the earth 
terminal, respectively. In addition, operational amplifiers 8a-8d, and 1/4 attenuator 8e may not 
be prepared in the electrocardiogram detector 1 , but may be arranged to the differential 
amplifier 10 in the electrocardiogram signal-processing section 21. 
[0034] The signal magnification from the electrocardiogram detector 1 is correlatively 
determined as the central different electrode contact electrode be and indifferent electrodes 
[ which have been arranged on the outskirts / 6a-6d ] distance, and modification of it is enabled 
by the electrocardiogram detector and the pair supposing the electrocardiogram detector 1 with 
which distance differs existing. For example, in drawing 3 (b), the magnitude of attenuation of 
attenuator 8e is adjusted. 

[0035] Drawing 4 is the block diagram showing the configuration of the electrocardiogram 
monitoring device using the electrocardiogram detector 1 shown in drawing 1 . In drawing 4 , the 
connector 1 6 prepared in the edge of the cable 3 connected to the wave monitoring device 1 7 
and the electrocardiogram detector 1 for observing the electrocardiogram data memorized here 
during scheduled time is connected to this electrocardiogram monitoring device 1 9 at connector 
20a. 

[0036] Furthermore, it has the I/F circuit 23 where the digital electrocardiogram data from the 
electrocardiogram signal-processing section 21 are inputted into the electrocardiogram 
monitoring device 19, and D/A converter 24 which outputs the electrocardiogram data 
memorized with this equipment as an analog signal through the I/F circuit 23. furthermore, 
CPU25 which controls each part, ROM26 which memorizes a control program, RAM27 for 
working which memorizes processed data, and various kinds of time checks — the timer 28 for 
operating is formed. Moreover, it has connector 20b and cable 20c for the wave monitoring 
device 17 to incorporate the analog signal from D/A converter 24. 

[0037] Moreover, in this electrocardiogram monitoring device 19, it has the LCDI/F circuit 29 
which processes indicative datas, such as an electrocardiogram, the liquid crystal display (LCD) 
30 which performs screen display, such as electrocardiogram data, and the key I/F circuit 31 
which processes a change actuation signal. In addition, these each part is connected by the bus 
line. Furthermore, it has the charge cell E used as the key 32 which performs actuation about 
various kinds of actuation, the power supply section 33 which outputs a constant voltage (+5V, 
-5V, 0V), and the power source of this electrocardiogram monitoring device 1 9. 
[0038] Moreover, the circuit where the AC signal which illustrates and is equivalent to electrode 
offset potential or electric impedance of the skin in an electrocardiogram detecting element 
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[ **** ] or ^h e electrocardiogram signal-processing section 21 is detected, and the contact 
condition of an electrode acts as the monitor of whether it is fitness is prepared. 
[0039] Next, actuation and the function of this operation gestalt are explained. First, the basic 
principle of the electrocardiogram detector 1 is explained, source daily bay SHON for which 
especially the electrocardiogram deriving method here is used in the electroencephalogram field 
— it is common knowledge as law. As shown in drawing 1 (c), when four indifferent electrode 
contact pins 6a-6d have been arranged in the location which divided an equal distance and an 
equal periphery at equal intervals from different electrode contact pin 6e, the electrical 
potential difference Es (microvolt) of this detecting signal is expressed with a degree type (1) in 
approximation. 

Es= Ec- (E1+E2+E3+E4)/4 — (1) 

Ec: Potentials E1-E4 of different-electrode contact pin 6e: Each indifferent electrode contact 
pins [ 6a-6d ] potential [0040] This detection signal level Es is equivalent to a vertical signal 
component to a different electrode contact pin 6e and indifferent electrode contact pins [ 6a- 
6d ] configuration side. For example, when the configuration of this example has been arranged 
with many electrodes at least to each fixed part of a head, the potential between the fixed 
reference electrode contact pins (6f) is calculated, and the head electrogram is obtained. This is 
applicable to the body surface electrogram of the electrocardiogram performed to a right leg 
side by arranging the reference electrode of zero potential. 

[0041] In this case, it is called for that each indifferent electrode contact pins [ of different 
electrode contact pin 6e of a core and the circumference / 6a-6d ] distance L1 is fixed as 
shown in drawing 1 (c), and each spacing L2 which is the indifferent electrode contact pins 6a- 
6d is also correctly fixed. Moreover, it is called for that the size (touch area with the skin) of an 
electrode is also fixed. In proportion to the square of different electrode contact pin 6e and 
surrounding indifferent electrode contact pins [ 6a-6d ] spacing (mm), this detection signal level 
Es (microvolt) size-comes, and comes to a certain amount of spacing. 

[0042] Therefore, in consideration of the noise level of the differential amplifier 10 in drawing 2 
etc., different electrode contact pin 6e and surrounding indifferent electrode contact pins [ 6a- 
6d ] spacing can be contracted now to several mm by setting up its signal / noise (S/N) ratio 
appropriately. That is, it becomes possible to miniaturize the electrocardiogram detector 1 
extremely in diameter of about tenmm just like [ existing ] a stethoscope. Furthermore, since 
the effect of external noises, such as alternating current energization and myo-electric-signal 
mixing, decreases by contracting different electrode contact pin 6e and indifferent electrode 
contact pins [ 6a-6d ] spacing, degradation of the S/N ratio of the electrocardiogram data 
signal which the differential amplifier 10 outputs can be prevented. 

[0043] In this electrocardiogram detector 1, it becomes the V lead of a standard 12 induction 
electrocardiograph, and similar actuation. From the 4th interspace sternum **** of a thorax to 
the middle axillary line of the 5th interspace sternum **** of a thorax is guided by dividing into 
six, and the local phenomenon of the heart is regarded as a vertical signal component to the 
thorax in the V lead of this standard 12 induction electrocardiograph by each thorax part. 
Therefore, a similar wave is acquired when the electrocardiogram detector 1 detects this signal 
component. This completely differs from detecting a signal component with the conventional 
triangular electrode parallel to a thorax. 

[0044] As shown in drawing 1 (b), in detection of such an electrocardiogram signal, to the 
attachment substrate 4 Different electrode contact pin 6e, Have prepared indifferent electrode 
contact pina [ 6 ]-6d and reference electrode contact pin 6f in one, and when the above 
mentioned conventional triangular electrode has been arranged, it compares. There is an 
advantage which a wave does not change and deform even if the electrocardiogram detector 1 
becomes which sense at the time of measurement, the simple nature of use and a wave are 
equalized, and a measurement error is reduced. 

[0045] moreover, this electrocardiogram detector 1 — setting — an electrocardiogram signal 
parallel to a thorax — a thorax — a vertical signal, simultaneously the case where he wants to 
obtain and to catch three shafts of X, Y, and Z — subsequent drawing 8 — with, it can consider 
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as two elements or three elements, and can derive so that it may explain. Consequently, the 
partial phenomenon of the heart can be more widely caught now. 

[0046] Since the detecting signal from the electrocardiogram detector 1 is dependent on the 
distance of a center electrode and circumference when dissociating with an 

electrocardiogram monitor and dealing with this electrocardiogram detector 1, in consideration 
of the case where two or more sorts have the electrocardiogram detector 1 according to an 
application, it is necessary to consider sensitivity settling correlated with an electrode and its 
differential amplifier, or the inter-electrode distance by the other approaches as the 
configuration performed by this electrocardiogram detector 1 and pair. In this case, both an 
electrode and the differential amplifier are built in in the electrocardiogram detector 1. This is 
also the same as when correcting the difference in inter-electrode distance equivalent. 
[0047] Drawing 5 is the sectional view showing the busy condition of the electrocardiogram 
detector 1 . The electrocardiogram detector 1 is pushed against the skin M of a thorax in 
drawing 5 . In this case, different electrode contact pin 6e, indifferent electrode contact pina 
[ 6 ]-6d, and reference electrode contact pin 6f presses Skin M moderately with each coil 
springs [ 5a-5f ] elasticity, and detects an electrocardiogram signal. 

[0048] Moreover, the electrode tip is made sharp to extent which a horny layer can destroy 
different electrode contact pin 6e f indifferent electrode contact pina [ 6 ]-6d, and reference 
electrode contact pin 6f, using nickel silver material. For example, it becomes depressed in the 
shape of a cone, and the circumference is formed keenly or it forms in the configuration which 
makes a core sharp. Therefore, spreading on the skins, such as a needed conductive paste, 
becomes unnecessary conventionally, and the simple nature of use improves. 
[0049] Moreover, different electrode contact pin 6e, indifferent electrode contact pina [ 6 ]-6d, 
and reference electrode contact pin 6f, in order to make it not give a pain to the subject, the 
skin is moderately pressed with each coil springs [ 5a-5f ] elasticity. Therefore, the 
electrocardiogram detector 1 is miniaturized by a diameter 20 thru/or about 30mm just like 
[ existing ] a stethoscope, and at the time of the measurement, since at least each part of a 
thorax is contacted like a stethoscope and an electrocardiogram signal can be detected 
immediately, simple measurement is attained. 

[0050] In this case, in an arrhythmia diagnosis, since detection in long duration and the same 
part will be performed comparatively, if a projection is prepared in the contact pin side of the 
sheathing object 2 and this projection is fixed with a skin fixed pad with adhesion material, it will 
become unnecessary to hold the electrocardiogram detector 1 by hand over long duration to a 
thorax, and that convenience will improve. 

[0051] Hereafter, actuation of the electrocardiogram monitoring device 19 using this 
electrocardiogram detector 1 is explained. Different electrode contact pin 6e in the 
electrocardiogram detector 1 shown in drawing 3 (a) and indifferent electrode contact pins [ 6a- 
6d ] potential is inputted into the differential amplifier 10 on the basis of reference electrode 
contact pin 6f potential. Moreover, as shown in drawing 3 (b), the potential amplified with 
operational amplifiers 8a-8d is inputted into the differential amplifier 10. 

[0052] With this configuration, the indifferent electrode contact pins 6a-6d were short-circuited 
altogether, and potential is inputted into the minus input terminal of the differential amplifier 10. 
under the present circumstances, the indifferent electrode contact pins 6a-6d — respectively - 
- ** — although generating of the waveform error by the difference in the contact impedance 
between the skins can be considered — practical detection — especially — a problem — it has 
become clear that a waveform error is not generated. Moreover, the differential amplifier 10 
determines amplification degree in consideration of the gap and internal noise for different 
electrode contact pin 6e, and indifferent electrode contact pin 6a-6d. 

[0053] As for the electrocardiogram data signal which this differential amplifier 10 outputs, the 
same signal processing as an idiomatic electrocardiogram meter is performed by the 
electrocardiogram monitoring device 19. That is, through the time constant circuit 12, the gain 
electronic switch 13, LPF14, and 12-bit A/D converter 15, it changes into a digital signal in 500 
samplings / second, and CPU25 incorporates through the I/F circuit 23 further. CPU25 controls 
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by the control program read from ROM 26, and performs processing corresponding to actuation 
by the key 32 incorporated through the key I/F circuit 31. For example, the screen display of 
electrocardiogram data is performed by LCD30 through the LCDI/F circuit 29. Moreover, 
electrocardiogram data are memorized to RAM27. 

[0054] Furthermore, in the electrocardiogram monitoring device 1 9, a heart rate is computed by 
detecting an electrocardiogram QRS wave and calculating by CPU25, and LCD30 performs a 
screen display. Moreover, the potential display of ST following a QRS wave is performed. In this 
case, it contrasts according to the time of day which measured the memorized 
electrocardiogram data, things are also possible and effective on a diagnosis to the case which 
boils myocardial infarction etc. every moment and changes. 

[0055] Then, the electrocardiogram data memorized to RAM27 which is the 64-K byte memory 
space which connects the wave monitoring device 1 7 to connector 20b by cable 20c, for 
example, memorizes the electrocardiogram data for 30 seconds are read, and a screen display 
etc. is performed. 

[0056] Drawing 6 is the bottom view showing the modification of the electrocardiogram detector 
1. The distance L3 of drawing 6 (a) from this different electrode contact pin 40 is equal, and it 
has formed three indifferent electrode contact pins 41a, 41b, and 41c of regular-intervals L4 
around the central different electrode contact pin 40. Furthermore, the reference electrode 
contact pin 42 is arranged on the outside of these indifferent electrode contact pins 41a-41c. 
[0057] Moreover, drawing 6 (b) arranges the indifferent electrode contact pin 51 of the shape of 
a ring surrounded in the equal distance L5 from this different electrode contact pin 50 around 
the different electrode contact pin 50. Furthermore, the reference electrode contact pin 52 is 
arranged on the outside of the indifferent electrode contact pin 51. Thus, various kinds of 
deformation is possible for a different electrode contact pin and an indifferent electrode contact 
pin. In addition, as drawing 1 was had and explained to any contact pin, the acute-angle section 
is formed. 

[0058] Drawing 7 is the bottom view showing other modifications of the electrocardiogram 
detector 1. In drawing 7 , from different electrode contact pin (center electrode) 6e, this 
electrocardiogram detector 1 is different each location of the indifferent electrode contact pins 
(circumference electrode) 6a-6d, and 6i and 6j, and arranges [ a location ] (L1, L3). In this case, 
as shown in drawing 3 (b), it calculates by correcting equivalent with an operational amplifier 
and an attenuator (ATT). 

[0059] Drawing 8 is the circuit diagram showing other examples of a connection configuration of 
an electrocardiogram detector and the differential amplifier. In drawing 8 , this example detects 
the electrocardiogram signal of two directions to coincidence, and has prepared differential- 
amplifier 1 0a in the configuration shown in drawing 3 (b). In this case, the signal of the direction 
of a vector of perimeter electrode contact pin 6c is detected through differential-amplifier 10a 
from perimeter electrode contact pin 6d. Furthermore, by taking out the signal of perimeter 
electrode contact pin 6a from different electrode contact pin 6d through the differential 
amplifier which is not illustrated, the information on x, y, and the direction of z can be acquired, 
and the partial phenomenon of the heart can catch now more widely. 

[0060] In addition, since the electrocardiogram detector 1 can be miniaturized, the wireless 
transmitting section which uses a small lithium cell etc. as a power source is prepared in the 
electrocardiogram detector 1, and the use as the so-called telemeter method is also possible. 
[0061] 

[Effect of the Invention] Since according to the electrocardiogram monitoring device according 
to claim 1 to 4 the center electrode, the circumference electrode, and the reference electrode 
were prepared in the electrocardiogram detector in one and the electrocardiogram data signal 
has been acquired from the potential of this electrode through the differential amplifier so that 
clearly from the above explanation, a wave is detected by homogeneity, without a wave not 
changing and deforming at the time of measurement. Consequently, an electrocardiogram 
detector is miniaturized like an easy stethoscope in that cellular phone, and electrode wearing 
becomes simple. Therefore, an electrocardiogram is drawn correctly and certainly and a desired 
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wave diagnosis and a desired arrhythmia diagnosis are attained. 

[0062] Furthermore, since the electrocardiogram monitoring device of claims 5 and 6 was 
correlated with a center electrode and a circumference inter-electrode distance, and 
determined amplification degree and has changed it by the electrode and the pair, an 
electrocardiogram signal can derive it correctly and certainly. 

[0063] Moreover, according to the electrocardiogram monitoring device of claims 7 and 8, since 
a center electrode, a circumference electrode, and a reference electrode carry out elastic 
displacement, electrode wearing on the skin becomes simple and the electrocardiogram can 
derive correctly and certainly. 

[0064] Moreover, since the electrocardiogram detector is equipped with the wireless 
transmitting section which carries out wireless transmission of the electrocardiogram data 
according to the electrocardiogram monitoring device of claim 9, observation in the location 
distant like a telemeter method becomes easy, and the convenience of the measurement comes 
to improve. 
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r^^sn 7ir. ib«Bttai»i ic««**t*^— 
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[0 0 3 6] £bCl. toWS^E-SSSBl 9lCli % ifcS 

Sif-^Ji /FBB2 3^iiCTT^a^{i^^L 
TfciJ*)-f £D/A£&S&2 4 jSLtW, £t>lC. # 
8P<&flJffl]£fT5cPU2 5£. tt»:?n$r^A*Eirr 

RAM27i:, ^a^tt^Bl^^ftat-^^^-fV— 2 

8 <t*<»ltb*lTl^ 0 7*<D 10 

*<7$ 2 O bt^-^U2 O ctffiLtl^o 

[0 0 3 7] CKE/Omia^-SSSSl »D 

tlS^^Sfxf-^ Jffilt^) LCD I / F 088 2 9 

4 (lcd) 3 ok, «y»*taftOT£ffl3i-r£>*- 

I /F[H]ffi3 1 itJtLTt^o fcfc. CtlbO&Sfltf 

Es= Ec- (E1+E 

ec : nmn}ffise>6ea)«<a 

E1-E4 : ^gimSSMtf >6 a -6 d ©-ttt-f *tO 20 

[0040] z<D«a«#«EEs tf>e 

Wt*if*i«)15EWi:MMDMt*otElLfc 
HSLfcS*B«»ftttf> (6f) <h0>fHa)m& 
*3ljtLr^mfiia^t,tt^o zJUie&Bd-tfnB 

[004 1] CKDJi^ @1 (c) l^^*T<t 5IC*»0(7) 30 
Bimffim«tf>6 o <tjgffl<0*lli®*l&ftiie>6 a~6 

6 a - 6 d (D**^ tltOraPi L 2 ^jOtlC-^ 

mm (mm) a)~^ictt«Lr^:^< 

[0 0 4 2] L/:A^T, B 2 *<DgK)i§|gS£ 1 Ofcif 

a)y-rxu^;u^jtL. ^axi^/ssw (s/n) & 40 

' UB 1 *H#a>«»»tt*M^ 181 O&mm 

iz % m#>T'^m<ti-z>z.ktf'5imztiiZ> 0 urn 

*£&fl4t?>6 e<t^Fgimffi«Me>6a-6 d £<&fHPB 
ttft. 50 



•T4^*^5^-3 2i:, (+5V, -5V, 

ov) *a^-r*masfiP3 3i:. co^mia^-sg® 

1 9<&m3g£*&ft««*E<t£*rLri/>So 

[0038] ztz. a^LTi^cf'DmiaKdsapxiiiom 
s.'bi (c) \ZKi-£5i~mn&&f&£>6 *frt>m 

(^iEEs (/iV) 3^ifi«MlC*SC (D -C***t*« 
2 + E3 + E4) /4 — (1) 

[0 0 4 3] za>fc«HttUJSi -CI*. «»i 2BVA 
«tfa>M»«»^l««L*:«Htia*. co>«»i 2S 
»it>«W-a>*l»B»-ett. M»«4ttllW#***&M 

[0O4 4] CflD^dftj^VHa^iDWil-eH:. El 
(b) icw-r*5u«rt**«4i=B«««»e>6 e. 

LfcS^lztbRLT. t>«B«W»ltfBSB*l::iv«L 

[0 0 4 5] £f=. Z0>Jb*HBffi»1 J-tei^T. JffiStf 
lcsMTfc«>«B«#*. Btti::ttII«#i:Wlfi*l=f»T\ 
X. Y. Z<D=»££ &iLfel^««. UlK0)ia8^J5ir 

«. Z(DeS, feB0>JMr£ft£* «kyj£<«A«-fc 

[0 0 4 6] iMtBttdiBi ^feoDBiaBW^oma 

ibBBBUB 1 a^BBIciC CTBBBtf fe«B*ft*Bt 
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[0047] W5 Iti&mia&ttiS1 1 OT&fflttffi* Off Mi 

sia-eas. B5i=j3ivc. lOSiaeiaissi saspro 
fijtMi;» Loit«)« Bimffiffifise>6o, 

=FHSffiSfl4e>6 a~6 d»VSiS8Stttf>6 f 
A<. =J-f;UX^'J>^5 a~5 f ©-tfi-fftOSItt-eK 

[0 0 4 8] *f=, BB««^«4e>6e. ^HmffiffiM 

oT, LTl^fcSISte^-.* hft£OTj£j» 

'MD&**<*SI~fty. <£ffl<0lfflffittJb<ia]±-t-5. 

[0049] gimffi^Me>6o, ^FBififfis® 

#-£-§-X.ftl/»J:5l::-f -5fc#>. =1-<;UX^'J>^5 a~ 

5 f o-tti^rowtt-cKii^ffia^ffEu-c^*. L 

2 0fcl*L3 0mm«KI=/hg<bS*U -t<DSISftl*»S 

[0 0 5 0] ccDJg^, 7BR»ffi-ettil:ttn«B*n. 

fcoTOmB*Wi» 1 £#-efci#*-a#«*<ft < ft y . 

[005 1] KIT. -©<C>SBi£lii§t 1 £JBl*fcib«B 
=E-$5£fi1 9fl)l()^lCO^rSi^-r-5. 03 (a) IC 

iisa»«ie>6 a~6 d©«tt*<aiii««»i oicg 

fc. B3 (b) IZJR-f J:-5I^ f<7^8a~8d-e 
[0 0 5 2] C<D«lfiE-el±TlieffiSflte>6 a~6 d 

fttmiTIMMl <>«>■* -f*-*AiJ«ll*l=« 
d <D*4x-e*Li: ftjft <t OMdDtttt'f > tf— jr>X<D»< 

t^«. *fc, iwrnn oi*. Bim«s®tf>6e& 
[0053] cronisii*sisi oA^Tj-r-S'tmiaT 1 - 

812. V<( VWSlHlIB 1 3. LPF14&t/12tf-V 
KBA/Dffi&ftl 5£jSCT. 5 0 0^ 



K2 3^iiCTCPU2 5A<Btyjitr. CPU25IJR 
O M 2 6 A"* &Bt*f£ Lfcftllffll^P ^7 A flt>. 
*-I/FH]B&3 1«ICTBlJjW/fc # *-3 2t®» 
ttl^ttftlfeAaSfT?. fflxli. LCD1/F0SS2 
9 £Ii:tLCD3 0-efoBia-T— ^KDEFSBS^S'ff 
5. Sfc. RAM 2 7 ICiD-BH-T— **Ett^4. 
[0 0 5 4] 3 61=. »MBB*-$SS«1 9-CI4H>«0B 

QRsss^aiu. cpu2 5-e9UKL-cottftftjrai 
10 < sT<7>mtta*^ff-5. -<d«^. KiSLfciDBia^ 

[0 0 5 5] C<&&. iS^-j»3SH7^-^2 
0c-C3*^^2 0bl:aaL, 3 0»»0)iD 

AM 2 7 icffitt LTl^iMlB^--* ^ffLtll 

loose] @6 ttibWB&tbs 1 o&Mm 

20 E-efc-So E6 (a) l*4nb<D««««tttf>4 0a)H 

2llc. za>ia««tttte>4 0^6a>-EIKL3ab<«L 

ao, «rBiiWL4a)=o<D^Bi«a}8tte>4 1 

a. 4 1b, 4 1 c £Kl*Tl^o * ZCD^FBIS 
«ISffie>4 1 a -4 1 cO)n^lCS*mffiftMtf>4 

2A<lHt*iitL^o 

[OO 5 7] *fc. 06 (b) (±B8««»ltttf>5 00) 

-So qFBim«}s«ie>5 1 a>*«icsv«att 
is. ^r*ta>»« evicts iut^ts^Lfccfc? 

[0 0 5 8] H7liit>«H*tB»i o«0)K»«t*-r 

IIIBS&fttfcfl/ (S3fl««) 6a-6d, 6i, 6 j(D 

**i*4io!)tt«*H«a»«ke> (*<>*«) ee^b 

fflilLriE© (LI, L3) Lfc4,(D-efc^o CCDig 
^ s 03 (b) iC^Lfc^ai^^TV^l/^S* 
40 (ATT) Ic^oT. •ffiMI-«jELra**fT5. 

[0059] BattibWHttaa^siHHia^^iba) 
i*w*iz-35iBi<Dib*B«**«ai-r*4«)-c*y. b 

3 (b) ic^LfcfltfiElz. ^Uigiggl Oa^iSltTt> 

e>6 h;u^F[p]o>tt#$sniiH»i o a £a 
craai-r*. s^ic. B^Lfti^s«iit*s»*ffli:r 

50 *i. ib«0)JBHfa*3&<. *yjs<«ii*cfc* t a*** 
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3 reft*. 

[0060] iomia«ldtJSi 3b</jN^b^pTSI-efc 

-sc^^b. i&«B«aj»i wi^hu 

[006 1] 

ri=. c<drsl AWBttu 

tz. ttaStttfRiE^ttft. Lfctfot, iE**oW* 

[0 0 6 2] **>|C % »#JS5, 6a>iD«H^-^3S« 

«tf jEitA'OltXlcVU-e * o 1=** o 20 
[0 0 6 3] »**7, SCDifcmB^-SgSlC 

[0 0 6 4] *fc. R*a9a>ib*B%^*safc£*i 

[now«m] 30 



[B 1 ] ^as^<DiL>©ia^E-^S©^)l5Bfi^8SI-*5lt* 
[12] B1 |C3F-rib«H«Ul»*«»"r*^«H«^ 

[13] Bi'ic«-r4>*Baui»taiiit«»i:«>a« 
afig^^-risiffiB-efc^o 

[B4] ms^asizfeoT'omB^Ks^aiS^^-r 

[as] sgjt©Bic*oT<>«B«ai*a)ttffl«ffl*^ 
-r»f®B-e&4o 

[B6] s8jfi»arz*oTit>«Baui*a>K»«*^-r 

IS®Bt?&*o 

[B7] *jt»fflicftorib«B«ai»rcfeit*ffia)ft 
* ^-r js® it fc & o 

[B8] S6«6»ffllz*oTiJ>«BaUl»i:««ia««^ 

a>*<D*««rt«*«fn*B-e*«. 

[»#<D8H»] 

1 ibttaaus 

4 IfcttSffi 

5 a~5-f Z*<()\,X7y># 

ni«as»e:/ 
5 1 ^ffit«ft«e> 

a»^-*aa 
loaB^-^sse 
ic>sB«^ffla« 



6 e. 5 0 
6 a — 6 d , 
6 f . 5 2 
8 a — 8 d 
8 e 

1 o 

1 7 

1 9 

2 1 



[B5] 



[B6] 



CB7] 




Mb 





6c 6e 6<3 
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